123 5'-AGCTTGACTTCGCAGATCGG-3'), respectively (8, 16) . PCR positions containing gaps and missing data were eliminated from the dataset. The ITS 141 region plus the D1/D2 domain and IGS1 region were used to produce two separate 142 phylogenetic trees. All sequences of the three genes from the 29 isolates were 143 deposited in the GenBank database (https://www.ncbi.nlm.nih.gov/genbank/) and 144 were assigned ID numbers (Table 1) . 145 2.4 Morphological development process 146 All 29 isolates were identified as Trichosporon spp. after molecular identification. 147 Microscopic observations of the 29 isolates were made after slide culture on SDA(1).
148
A 0.5 ml sample of melted medium was injected into a closed glass Petri dish, which 149 comprised a slide glass, a cover glass, and a copper ring with a hole in the wall, and 150 was inoculated via the hole(17, 18). All isolates were incubated at 25 °C and were 151 observed after 24, 48, 72 and 96 h. The cover glass was stained with 5 ml cotton blue 152 (Hopebio, Qingdao) and was observed with a microscope (BX51, Olympus and JYZ912) had different genotypes. The reference strain was isolated from humans.
207
The five isolates of T. jirovecii were identified as having genotype 1(9). T. brassicae 208 (JYZ1253) had the same genotype as the reference strain, which was isolated from 209 cabbage(8). T. gracile (JYZ1291) had the same genotype as the reference strain, 210 which was isolated from spoiled milk(8). T. domesticum (JYZ983) and the reference 211 strain had the same genotype; the reference strain was isolated from human sputum(8).
212
Three strains of T. moniliiforme (JYZ932, JYZ331, and JYZ323) had the same 213 genotype as the reference strain, which was isolated from curdling milk(8), but the 214 strain JYZ372 did not have this genotype. It was difficult to determine whether T. 215 cutaneum had the same genotype as the reference strain. According to the 216 phylogenetic tree, the genetic relationship was distant and it may not have had the 217 same genotype. spores and mycelium were unevenly colored: the spores were darker, whereas the 259 mycelium was lighter ( Fig. 4B , C, and D). Hyphal folding was typical in structure.
260
The structural development of T. guehoae was completed after cultivation for 24 h 261 ( Fig. 5A ). The mycelium spread radially but was scattered ( Fig. 5A , B, C, and D). A 262 large number of round spores were produced as grape-like clusters ( Fig. 5A, B , and 263 C). Hyphae and spores were evenly stained ( Fig. 5A , B, C, and D). The mycelium 264 grew from a segmented section to form a new mycelium (Fig. 5B ), and the new 265 spores were generated by arthrospores ( Fig. 5D ); this was a typical structure.
266
After T. gracile was cultured for 24 h, a large amount of hyphae appeared and 267 became segmented, and no spores could be seen ( Fig. 6A ). It could be seen that the 8B). No spores were found to divide independently ( Fig. 8A and B ). The mycelia 282 became segmented and were distributed parallel to each other ( Fig. 8C ). It could be 283 seen that the mycelium differentiated into spindle-shaped spores (Fig. 8D ). The 284 mycelium and spores were evenly stained (Fig. 8D) , and there were few arthrospores 285 ( Fig. 8C ).
286
After cultivation for 24 h, some spores of T. shinodae swelled (Fig. 9A ), whereas 287 other spores divided independently (Fig. 9B ). The hyphae were short and sparse and 288 grew very slowly ( Fig. 9C) . A large number of round arthrospores were produced ( Fig.   289 9D). The spores and mycelium were evenly colored ( Fig. 9C and D) . Crude short 290 mycelium was produced after culture for 72 h (Fig. 9C ); this was a typical structure.
291
After culture for 24 h, T. asteroides formed slender hyphae, and no spores divided 292 independently (Fig. 10A ). The mycelium was elongated ( Fig. 10C ) and could 293 differentiate into spores ( Fig. 10B and D) . Spores on bifurcated mycelium aggregated 294 into spheres (Fig. 10C) ; a large number of spores were produced, and the spores were 295 round, oval, or spindle-shaped ( Fig. 10B and D) . The spores were not evenly 296 pigmented and some were dark in color (Fig. 10D ). The bifurcation of the mycelia 297 and the aggregation of spores into spheres were typical structures ( Fig. 10C ).
298
After T. middelhovenii was cultivated for 24 h, hyphae were generated and no 299 spores were found to divide independently (Fig. 11A ). The hyphae were elongated 300 ( Fig. 11A and D) , and their segments were small and indistinct ( Fig. 11B and D) . No 301 hyphae differentiated into spores. Spores at bifurcations were spindle-shaped ( Fig.   302 11A, B, C, and D). The spores were few in number and darker ( Fig. 11C and D) .
303
Shuttle-type articular spores were characteristic structures ( Fig. 11A, B , C, and D).
304
After T. jirovecii was cultivated for 24 h, hyphae appeared and no spores were seen 305 to divide independently (Fig. 12A) . The hyphae were segmented and radial (Fig. 12A ) 306 and differentiated into spores (Fig. 12D ). Arthrospores were round and large in 307 number (Fig. 12B) ; mycelia and spores were uniformly colored (Fig. 12D ).
308
After cultivation for 24 h, spores of T. cutaneum swelled and budded, and some 309 spores divided independently (Fig. 13A) . The mycelium was curved and segmented 310 ( Fig. 13B and C) and differentiated into spores (Fig. 13D) . A large number of round 311 arthrospores (Fig. 13C) were produced. The mycelium and spores were evenly stained 312 (Fig. 13D ), and curved mycelium was a typical structure ( Fig. 13B and D) . middelhovenii all produced spores in the skin infection model (Fig.S1~S10) . In 327 particular, T. asteroides gave rise to disseminated infections in the reticular layer of 328 the skin (Fig. 14G1 ) and budding in the dermis (Fig. 14G2) morphology of the mycelia of T. domesticum was very similar to that in this study.
390
The morphological development process of Trichosporon spp. was significantly 391 different, and the majority of Trichosporon spp. had a typical structure: for example, 392 septal differentiation of the mycelium in T. gracile (Fig. 8D) ; short thick mycelium 393 during the development of T. shinodae (Fig. 11C) ; elongation and bifurcation of the 394 mycelium and the aggregation of spores into spheres in T. asteroides (as shown in Fig.   395 10C); and a spindle-type articular spore structure in T. middelhovenii (Fig. 13A, B found. This might be related to difficulties in the identification of Trichosporon spp. 439 and differences in pathogenicity caused by the differences between strains.
440
In this study, T. asteroides (JYZ1255) exhibited strong pathogenicity. The 441 infected tissue was extensively congested, and there was a large area of abscess. Two 442 mice in group A died 2 days after being inoculated with a suspension of T. asteroides.
443
There have been many reports on T. asteroides, which is one of the main pathogens 444 involved in trichosporosis in humans and is a dominant strain among fungi on the 445 body surface of the giant panda. T. asteroides caused purulent keratitis(36) and was 446 also isolated from the blood of patients with disseminated trichosporosis(9, 11). T. 447 asteroides gave rise to obvious disseminated infections in the reticular layer of the 448 skin ( Fig. 14G1 ) and budding in the dermis (Fig. 14G2 ). The infections might cause 449 damage or even be life-threatening to immunocompromised giant pandas. T. jirovecii 450 (JYZA10) was identified as having genotype 1 in previous studies ( Fig. 1) and was 451 significantly more pathogenic in immunosuppressed mice than in 452 non-immunosuppressed mice and tissue. The degree of damage was significantly 453 lower than that caused by T. asteroides, and it was inferred that genotype 1 of T. 454 jirovecii was opportunistically pathogenic. Four strains of T. laibachii were identified 455 as having new genotypes by phylogenetic analysis of the IGS1 sequence (Fig. 2) .
456
Although there have currently been no reported cases of infection involving T. 457 laibachii, T. laibachii (JYZ3252) caused skin ulceration in mice (Fig. 4) . This lesion 458 demonstrated that the new genotype of T. laibachii is more pathogenic.
459
The pathogenicity test only studied the effects of Trichosporon spp. on the skin and 460 liver, and most of the isolated Trichosporon spp. caused more severe damage to skin 461 than to the liver. For example, T. brassicae (JYZ1253) and the reference strain, which 462 was isolated from rancid milk, had the same genotype, but the isolated strain caused 
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